Erythropoietin attenuates white matter damage, proinflammatory cytokine and chemokine induction in developing rat brain after intra-uterine infection.
To investigate the possible ameliorating effect of recombinant human erythropoietin (rhEPO) on white matter damage, pro-inflammatory cytokine and chemokine induction in developing rat brain after intra-uterine Escherichia coli infection. E. coli was inoculated into uterine cervix of the time-pregnant rats and the control was injected with normal saline. Following maternal E. coli inoculation, the pups received a single intraperitoneal injection of rhEPO at a dose of 5000 IU/kg body weight immediately after birth. Immunohistochemical staining and Western blot analysis for 2', 3'-cyclic nucleotide 3'-phosphodiesterase (CNPase), neurofilament (NF) and glial fibrillary acidic protein (GFAP) were performed to assess white matter damage in pup brains at post-natal day 1 (P1), P3 and P7. Pro-inflammatory cytokines and chemokines were detected by real-time quantitative RT-PCR at the mRNA levels to evaluate the inflammatory response in pup brains at P1, P3 and P7. A single dose of rhEPO treatment (5000 IU/kg body weight) attenuated white matter damage in developing rat brain after intra-uterine E. coli infection. The protein levels of CNPase and NF in pup brains at P7 significantly increased after post-natal rhEPO treatment as compared with the intra-uterine E. coli-treated group. Also, post-natal rhEPO injection markedly attenuated the intra-uterine E. coli infection-induced increases in GFAP protein expression and the mRNA levels of pro-inflammatory cytokines and chemokines. Post-natal EPO administration as a single dose may exert a neuroprotective effect on white matter damage by reducing pro-inflammatory cytokine and chemokine induction in developing rat brain after intra-uterine E. coli infection.